A method for cannulating the efferent duct of the prescapular lymph node of sheep was developed and carried out on over 100 occasions so that lymph could be collected from unanaesthetized sheep under physiological conditions. On average the lymph flowed at 9 mlJh and contained 15 X 106 lymphocytesJml.
A method for cannulating the efferent duct of the prescapular lymph node of sheep was developed and carried out on over 100 occasions so that lymph could be collected from unanaesthetized sheep under physiological conditions. On average the lymph flowed at 9 mlJh and contained 15 X 106 lymphocytesJml.
The surgical procedure and relevant anatomical details are described.
As experimental animals sheep are relatively cheap and easy to keep: their size makes them suitable subjects for many surgical procedures; they are not particularly susceptible to infection or surgical shock, and their docile nature is a very important factor in the success of chronic surgical preparations (Glover & O'Dell, 1975) . The latter property led to their introduction as subjects for various chronic lymphatic fistulae (Lascelles & Morris, ] 961), and methods for cannulating the efferent ducts of peripheral somatic lymph nodes such as the popliteal (Hall & Morris, 1962) and the prefemoral (Hall, 1967) are well established and have been applied to a variety of immunological investigations (Hall, 1971) . However, it is necessary sometimes to collect greater quantities of lymph than these smaller nodes can provide without subjecting the animal to the depletion of cells, protein and electrolytes that accompany the cannulation of major lymph trunks like the intestinal or thoracic ducts. For this purpose we have developed a procedure for cannulating the efferent duct of the prescapular (superficial cervical) lymph node and have been using it routinely for 10 years. Although the technique has proved both simple and useful, no account of it has been published in English and the purpose of this paper is to describe the method and to provide the relevant anatomical and physiological details.
MATERIALS AND METHODS

Animals
Cross-bred sheep were bought from local flocks and housed in a purposebuilt sheep house and fed a standard diet with water ad libitum.
Throughout the experimental period each sheep was kept in either an individual pen or a metabolism cage.
Surgical procedures
Operations were conducted in a properly equipped theatre using aseptic technique.
Sheep were deprived of feed for 24 hours prior to operation. Anaesthesia was induced with intravenous pentobarbitone and maintained by a halothane-oxygen mixture administered through a cuffed entotracheal tube which was connected to the closed circuit of a Boyle machine. The sheep was placed on its side and the upper forelimb was retracted caudally and tied in position.
An imaginary perpendicular was dropped from the point of the shoulder to intersect the jugular furrow.
From this point of intersection a distance, equal to the perpendicular, was measured off along the furrow in a cephalic direction.
This defined the starting point of the skin incision which was continued for a handsbreath parallel to the long axis of the neck in a cephalic direction.
This incision is in the region of the lower border of the brachiocephalic muscle which was identified and dissected free. Blunt dissection was used to divide areolar connective tissue on the deep surface of the muscle so that it could be retracted upwards and outwards.
A self-retaining retractor was inserted into the wound to maintain the brachiocephalic muscle in its elevated position and reveal the structure (Fig. 1) . The main 'landmark' is the omocervical vascular bundle which traverses the posterior region of the area, and the efferent duct of the prescapular node is usually applied closely to the vein. However, the gross anatomy of lymphatic ducts is very inconstant and it has been our practice to inject 1 ml of patent blue dye (Guerbet, patent blue V, 2.5 % for lymphography, supplied by May & Baker Ltd, Rainham Road South, Dagenham, RMlO 7XS) subcutaneously into the point of the shoulder at the beginning of the operation.
The dye is taken up by the lymphatic system and the efferent duct of the prescapular node may be readily identified, even if it is in an aberrant position.
The duct was ligated with 4/0 black silk and, after it had become engorged with lymph, was cleaned of surrounding fat. This process was facilitated by applying a haemostat to the ends of the ligature so that its weight exerted gentle counter-traction.
Another ligature was positioned loosely around the cleaned part of the duct but not tied tight. At this point a polyvinyl cannula with an internal diameter of just under I mm (e.g. 8/10/125 SH90, Portex Ltd, Hythe, Kent) was led into the wound, via a stab incision just beneath the main skin incision, and positioned so that it lay naturally in the plane and direction of the duct. The cannula was filled with heparinised saline solution, and its tip was cut to a bevel of approximately 45°. Using iridectomy scissors, a transverse incision equal to just under half the circumference, was made in the uppermost surface of the duct. When the initial gush of lymph had subsided a lacrimal probe was passed into the duct to break down any valves that might hinder the subsequent introduction of the cannula.
Next the tip of the cannula was engaged with the cut in the duct and gently coaxed in for a few millimetres and tied in place by tightening and knotting the ligature which had been placed in position previously.
When it could be seen that lymph was flowing freely through the cannula the ends of the first, occluding, ligature was tied over the cannula to secure it further.
Before the wound was closed it was sprayed with an antibiotic aerosol.
The edge of the brachiocephalic muscle was returned to its natural position and held in place with 2 or 3 interrupted catgut sutures and the skin was closed with Michel clips.
Because of the relatively large size of the prescapular efferent duct the actual cannulation procedure was usually a very easy matter.
In practice the main difficulty was arranging the cannula in a satisfactory position.
The retraction tended to stretch the duct and make its tortuous and serpentine course less obvious.
When the retraction was relaxed it happened often that the flaccid duct became kinked around the tip of the cannula so that the flow of lymph was obstructed.
To avoid this, the retraction should be relaxed momentarily during an earlier phase of the operation so that an intelligent estimate of the normal anatomical relationships can be made and taken into account during the positioning of this cannula.
Collection of lymph
Lymph was collected into sterile 250 ml or 500 ml polypropylene bottles which contained JOO i.u. of heparin and 70000 i.u. neomycin sulphate in 2 m] of normal saline. The bottles were tied by umbilical tape to a small sheet of po]ythene which was sutured in an appropriate position to the skin of the neck (Hall, 1967) .
For some bilateral preparations it was convenient to collect the lymph into a single large bottle placed on the midline of the ventral surface of the neck (Fig. 2) . With unilateral preparations, or separate bilateral preparations the bottles were placed more to the side, where they were less liable to impinge on the bin from which the sheep fed. 
RESULTS
Lymph was col]ected from over 100 prescapular preparations in sheep of various ages ranging from small lambs to old ewes. In addition several postmortem dissections were carried out so that the anatomy of the prescapular node and associated lymphatic vessels could be studied.
The node itself, which is commonly up to 4 g in weight, is situated deep to the omotransverse and trapezius muscles, and cranial to the supraspinatus muscle. The efferent duct follows a serpentine course on the deep surface of the brachiocephalic muscle and usually comes to lie closely against the omocervical vein which it follows down towards the thoracic inlet and, on the right side, joins the tracheal duct while on the left side it joins the thoracic duct direct.
The prescapular node receives afferent lymphatics from the superficial soft tissues of the entire forequarter region.
The tissues of the forelimb and brisket drain frequently to small axillary nodes whose efferent ducts go to the prescapular node. Often, however, these nodes are vestigial or absent so that the prescapular node is effectively the only node in the entire region.
Similarly, the dorsum of the ear contributes a solitary lymphatic which runs the entire length of the neck to gain the prescapular node, though in some cases the vessel doubles back to enter the parotid node.
Lymph flowed from cannulated preparations at an average rate of 9 ml/h, but varied from 6 to 14 ml/h between individuals.
For experimental reasons most preparations were terminated after 10-14 days, but if necessary they can function for several weeks. The cells in the lymph from normal nodes were predominantly small lymphocytes which were discharged, on average, at a rate of I· 5 X 108/h. Antigenic stimulation of the nodes was carried out by injecting a solution or suspension of antigen subcutaneously in the point of the shoulder.
After such stimuli the cell output sometimes went as high as 6,5 X 108/h and included up to 40% of lymphoid blast cells (Hall, Morris, Moreno & Bessis, 1967) . The surgical technique is simple, the only major structure that is divided is the skin and we have found no need to employ the rather more involved procedure described by Heitman (1970) .
In many experiments it is necessary to insert an intravenous cannula, and this is done most easily in the prescapular region at the same time as the lymphatic cannulation.
Venous cannulae may be introduced either by cannulating the prescapular duct in the direction of flow and sliding the cannula down into the great veins, or by cannulating the omocervical vein directly. Similarly, autologous or allogeneic organ grafts, such as the kidney (Pedersen & Morris, 1970) , may be placed in the neck and connected to the carotid artery and jugular vein; in such situations the prescapular node becomes the regional node of the graft and its humoral and cellular effluent of particular interest to the transplantation biologist.
A disadvantage of the method is that tissue fluid from the operation site drains to the prescapular node and may thus provide fortuitous antigenic stimulation of the node. In practice, such effects are insignificant so long as lapses from strict asepsis and proper surgical technique are kept to a minimum.
